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VACUUM PRESSURE CONTAINER 

BACKGROUND OF THE INVENTION 

5 This invention relates to a vacuum pressure container and more 

particularly to polyester containers capable of filling with hot liquid, and 
an improved sidewall construction for such containers. 

'Hot-Fill' applications impose significant mechanical stress on a 
10 container structure. The thin sidewall construction of a conventional 
container deforms or collapses as the internal container pressure falls 
following capping because of the subsequent cooling of the liquid 
contents. Various methods have been devised to sustain such internal 
pressure change while maintaining a controlled configuration. 

15 

Generally, the polyester must be heat-treated to induce molecular 
changes resulting in a container that exhibits thermal stability. In 
addition, the structure of the container must be crafted to allow sections, 
or panels, to 'flex' inwardly to vent the internal vacuum and so prevent 
20 excess force being applied to the container structure. The amount of 
'flex' available in each panel is limited, however, and as the limit is 
reached the force is transferred to the sidewall, and in particular the areas 
between the panels, of the container causing them to fail under any 
increased load. 

25 

The principal mode of failure in prior art containers is believed by 
the applicant to be non-recoverable buckling, due to weakness in the 
structural geometry of the container, when the weight of the container is 
lowered for commercial advantage. Many attempts to solve this problem 
30 have been directed to adding reinforcements to the container sidewall or 
to the panels themselves. 
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It is an object of one embodiment of the invention to overcome or 
at least obviate such problems or at least provide the public with a useful 
choice. 

5 SUMMARY OF THE INVENTION 

According to one aspect of the present invention, a container for 
containing hot liquids includes in a sidewall thereof at least one panel 
adapted to invert and flex inwardly upon a lowering of internal pressure 
10 during cooling of the liquid in use. 

Preferably, the present invention provides a thin-walled plastic 
container formed from a plastic or polyester material that is adapted to be 
capable of containing a liquid at a temperature elevated above room 
15 temperature. Preferably, the container includes a plurality of pressure or 
vacuum panels that are adapted to both invert and flex inwardly upon a 
lowering of internal pressure during cooling of the liquid. 

Preferably, each vacuum absorption panel includes a projecting 
20 portion that is arcuate in an outwardly radial or transverse direction. * 

Preferably, the projecting portion has at least one raised panel portion and 
at least one connecting portion which connects the raised portion to the 
peripheral edge of the vacuum panel. Preferably, an initiator portion 
controls the junction of the raised portion and the connecting portion. 

25 

Preferably, the connecting portion is capable of flexing inwardly 
under vacuum force, while the initiator portion causes the outwardly 
raised portion to both invert and then flex further inwardly. This causes 
far greater evacuation of volume from the vacuum panels than prior art. 
30 Vacuum pressure is subsequently reduced to a greater degree than prior 
art causing less stress to be applied to the container sidewalls. 
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Moreover, when the vacuum pressure is released following removal 
of the cap from the container, the panel is able to recover from its 
vacuum-set position and return to its original configuration. While under 
the effect of vacuum pressure the previously outwardly arcuate raised 
5 panel is set in an inwardly arcuate position. When the pressure is 
released the initiator portion causes the inwardly arcuate panel to 
successfully reverse direction transversely without being subject to non- 
recoverable buckling exhibited by prior art. 

10 This increased venting of vacuum pressure provides 

advantageously for less force to be transmitted to the sidewalls of the 
container while capped. This allows for less material to be necessarily 
utilized in the container construction, making production cheaper. This 
also allows for less failure under load of the container and for less panel 

1 5 area to be necessarily deployed in the design of hot-fill containers. 

Consequently, this allows for the provision of other less efficient but more 
aesthetically pleasing designs to be employed in container design for hot- 
fill applications. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 : shows an elevational view of a container according to 
one possible embodiment of the present invention. 

FIGURE 2A : shows a fragmentary front view of a panel section as 
25 shown in Figure 1 . 

FIGURE 2B : shows a fragmentary side view of a panel section as 
shown in Figure 1 . 

FIGURE 3 : shows a fragmentary side view of a panel section 
inverted while under vacuum pressure. 
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DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to FIG 1, according to one aspect of the present 
invention the container is indicated generally at 1 , as having a main 
5 sidewall portion 2 which may be of generally round cylindrical shape. 

The container 1 is a 'hot-fill 1 container that is adapted to be filled 
with a liquid at a temperature above room temperature. The container 
may be formed in a blow mould and may be produced from a polyester or 

10 other plastic material, such as a heat set polyethylene terepthalate (PET). 
The sidewall portion 2 may include a plurality of vertically elongated 
oriented vacuum panels 3 which are disposed about the circumference of 
the container, which may be spaced apart from one another by smooth 
elongated vertically land areas 4. Each panel may be generally rectangular 

1 5 in shape and may be adapted to flex inwardly due to filling the container 
with a hot-fill liquid, capping the container, and subsequent cooling of the 
liquid. During the process the vacuum panels 3 of the container 1 may 
operate to compensate for the hot-fill vacuum. 

20 Referring now to Figures 2a and 2b, the vacuum panel 3 may 

contain a projecting portion 5 that is arcuate in an outwardly radial or 
transverse direction, as indicated by direction arrow 6. The projecting 
portion may contain at least one connecting portion 7 that connects the 
raised portion to the peripheral edge of the vacuum panel. An initiator 

25 portion 8 may control the junction of the raised portion and the 
connecting portion. 

The amount of arc of the initiator portion 8 may be significantly 
less than the arc of the raised portion 5, and may include an end 9 that is 
30 predominantly flattened and most susceptible to vacuum pressure. Thus 
when the container is subjected to vacuum pressure the vacuum panel 
may flex at initiator end portion 9 followed by inversion of the whole 
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initiator portion 8 and subsequent continuation of inversion of the raised 
panel portion 5. 

Figure 3 shows a panel section with the projecting portion inverted 
5 such that the panel is now in a position arcuate inwardly relative to its 
original direction. 

Importantly, when the vacuum pressure is released following 
removal of the cap from the container, the panel is able to recover from 

10 its vacuum-set position and return to its original configuration due to the 
even gradation of arc curvature from one end of the projecting portion to 
the other. When the pressure is released the initiator portion causes the 
inwardly arcuate panel 10 to successfully reverse direction transversely, 
beginning with reversal of the initiator portion 1 1 and followed by the 

1 5 raised projecting portion 1 2 without being subject to non-recoverable 



Where in the foregoing description, reference has been made to 
specific components or integers of the invention having known 
20 equivalents then such equivalents are herein incorporated as if individually 
set forth. 

Although this invention has been described by way of example and 
with reference to possible embodiments thereof, it is to be understood 
25 that modifications or improvements may be made thereto without 
departing from the scope or spirit of the invention. 



buckling. 
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FIG 2a FIG 2b 



